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Preface
This special issue of Theoretical Computer Science contains the "nal, revised and
expanded versions of seven selected papers presented at the Fourth International Con-
ference Foundations of Software Science and Computation Structures (FOSSACS
2001), held in Genova, Italy, April 2–4, 2001. FOSSACS is a constituent event of
the Joint European Conferences on Theory and Practice of Software (ETAPS). The
conference proceedings appeared as Springer-Verlag’s Lecture Notes in Computer
Science, Vol. 2030.
FOSSACS 2001 sought works o6ering progress in foundational research with a clear
signi"cance to software sciences. Central objects of interest were the models and meth-
ods which support the speci"cation, synthesis, veri"cation, analysis, and transformation
of sequential, concurrent, distributed, and mobile programs and software systems. The
papers published in this special issue deal with a wide spectrum of topics within this
scope.
Mart;<n Abadi and Bruno Blanchet propose a typing system of the (local) spi-calculus
for asymmetric communications, such as in the case of public-key encryption. The
previous versions of the spi-calculus could guarantee secrecy only for symmetric prim-
itives (such as shared key encryption). For this new system, Abadi and Blanchet prove
subject reduction and a kind of secrecy property, recently proposed by Cardelli, Ghelli
and Gordon. The Needham–Schroeder Public-Key Protocol is analysed using this
system, with a special focus on Lowe’s example.
Luca Aceto, Zolt;an ;Esik and Anna Ing;olfsd;ottir investigate the question whether
the equational theory of a particular tropical semiring is "nitely axiomatizable. In all
the cases considered, this is not the case. The authors prove an even stronger result,
namely that no "nite set of variables suAces to axiomatize the equational theory of
the semiring in question. Furthermore, they show that the theories are decidable and
give geometric interpretations of equations.
When backward modalities are added to the -calculus (or two-wayness to automata),
the "nite-model property no longer holds. This gives rise to the question of deciding
whether a full -calculus formula or a two-way parity alternating tree automaton have
"nite models. Miko laj Boja;nczyk solves an interesting special case, where the alternat-
ing automata uses the BDuchi acceptance condition, and the -calculus formulas have
a least "xed-point nested inside a greatest "xed point (which can be translated to BDuchi
automata).
Nadia Busi and Gianluigi Zavattaro investigate expressiveness issues for a Linda-like
language with data collection. In such a language, data are created by processes and
stored in a shared data space, together with a timestamp and a time interval during
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which the datum must not be collected. It is shown that the unordered collection model
(in which expired data can be collected in any order) is less expressive than the ordered
collection model (in which expired data are collected in the order of their expiration
time), which is itself less expressive than a model with permanent data.
Cristiano Calcagno, Peter O’Hearn and Richard Bornat report on new semantic
interpretations for the propositions used to specify properties of programs which may
allocate and modify memory. The aim is to give an interpretation insensitive to garbage
collection. In a possible world semantics based on total states, the key for solving this
problem turns out to be a new interpretation of existential quanti"cation, which allows
to move to an extended world to "nd a witness. Fully abstract semantics for partial
correctness and total correctness are given, using this semantics for propositions.
Michel Bidoit, Rolf Hennicker and Alexander Kurz present a categorical formaliza-
tion of a duality between the well-known concepts of observability and reachability,
based on a recent approach to models as algebra–coalgebra pairs. The authors propose
a new institution for constructor-based logic, and then provide a detailed comparison
with the observational logic institution. In addition, for each case the authors study
the relationship between observational or constructor-based satisfaction and standard
satisfaction, as well as the corresponding proof systems.
Finally, Gerwin Klein and Tobias Nipkow describe a general approach to the formal
and mechanically veri"ed description of bytecode verifying for object-oriented virtual
machines in the family of Java. This approach is based on a description of the lattice
structure of the types that can be associated to each instruction and memory location
at each line of the program, and a search for a "xpoint in this lattice structure. The
technique is used to describe a bytecode veri"er for a simpli"ed version of the Java
virtual machine, which is then modularly extended with object initialization. The work
has been veri"ed mechanically using the theorem prover Isabelle/HOL.
The editors wish to thank the members of the program committee of FOSSACS
2001 for helping to select the papers. The editors also wish to express their sincere
gratitude to all the reviewers for their excellent e6ort.
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